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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a SAW chip with 
high reliability without causing abnormal frequency 
fluctuations in a process where the SAW chip is 
assembled to a base and to provide a manufacturing 
method for a SAW device utilizing the SAW chip. 
SOLUTION: This manufacturing method for a SAW chip 
110 where an electrode pattern is formed to a 
piezoelectric substrate 1 1 1 by dry etching, includes an 
electrode film forming step ST1 where an electrode film 
23 is formed on the piezoelectric substrate by aluminum 
or an aluminum alloy, a dry etching step ST2 where dry 
etching is conducted until the surface of the 
piezoelectric substrate is exposed to obtain a prescribed 
electrode pattern for the electrode film, and a cleaning 
step ST 3 where residual aluminum is removed from the 
exposed surface of the piezoelectric substrate. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the SAW chip characterized by to include the electrode layer 
formation process which is the manufacture method of the SAW chip which forms an electrode pattern in 
a piezo electric substrate by dry etching, and forms an electrode layer by aluminum or the aluminium 
alloy on a piezo electric substrate, the dry-etching process which perform dry etching until a piezo -electric 
substrate front face exposes the aforementioned electrode layer so that it may become a predetermined 
electrode pattern, and the washing process for removing the remains aluminum of the piezo-electric 
substrate front face by which exposure was carried out [ aforementioned ]. 

[Claim 2] The manufacture method of the SAW chip according to claim 1 characterized by using a 
phosphoric acid as a penetrant remover at the aforementioned washing process. 

[Claim 3] The manufacture method of the SAW chip according to claim 1 or 2 characterized by having the 
oxide film on- anode formation process which forms an oxide film on anode in the front face of the 
aforementioned electrode pattern after the aforementioned washing process. 

[Claim 4] The manufacture method of the SAW device which used the SAW chip which forms an electrode 
pattern by dry etching for the piezo electric substrate characterized by providing the following The 
electrode layer formation process which forms an electrode layer by aluminum on a piezo electric 
substrate The dry etching process which performs dry etching until a piezo electric substrate front face 
exposes the aforementioned electrode layer so that it may become a predetermined electrode pattern The 
washing process for removing the remains aluminum of the piezo -electric substrate front face by which 
exposure was carried out [ aforementioned ] The process which carries out frequency regulation by 
carrying out plasma etching to the oxide film on anode formation process which forms an oxide film on 
anode in the front face of the aforementioned electrode pattern, and the process which fixes to the base of 
a predetermined package the SAW chip with which the oxide film on anode was formed after this washing 
process using fluorine system gas to the SAW chip fixed to the base, or the SAW chip before fixation 
[Claim 5] The manufacture method of the SAW device according to claim 4 characterized by using a 
phosphoric acid as a penetrant remover at the aforementioned washing process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to improvement of the manufacture 
method of the SAW device using the SAW (Suface Acoustic Wave) chip using the surface acoustic wave 
(SAW), and this SAW chip. 
[0002] 

[Description of the Prior Art] In various electronic equipment, such as communication equipment, a 
computer, and a clock, the SAW device which used the SAW (Suface Acoustic Wave) chip as electronic 
parts, such as a resonator and a filter, is used. The crystal with which the temperature characteristic can 
perform configuration processing of etching, machining, etc. easily well especially is used for this SAW 
chip as a piezoelectric material. 

[0003] Drawing 9 is process drawing showing an example of the manufacture method of such a SAW chip, 
and drawing 10 is process drawing showing an example of a method which manufactures a SAW device 
from the manufactured SAW chip. 

[0004] In drawing 9 (A), the front face of the crystal wafer 2 is washed and the electrode layer 3 which 
consists of aluminum or an aluminium alloy is formed on this crystal wafer 2 in drawing 9 (B). Next, as 
shown in drawing 9 (C), the photoresist 4 corresponding to the predetermined electrode pattern is 
arranged on the above-mentioned electrode layer 3. And the reason mentioned later ********** s in an 
electrode layer 3 with dry etching technology, such as reactive ion etching and microwave plasma etching, 
for example, using chlorine gas. When it ********** s as this electrode layer 3 is shown in drawing 9 (D), 
and a photoresist 4 is removed, for example, a blind-like electrode, a reflector, a circuit pattern, etc. will 
be formed on the crystal wafer 2. 

[0005] Then, as shown in drawing 9 (E), in order to adjust resonance frequency, a filtering property, etc. of 
the SAW chip 1, the electrode layer 3 of the SAW chip 1 ********** s . Here, adjustment will be performed 
while an electrode layer 3 raises the resonance frequency of the SAW chip 1 by **********i n g. 
[0006] next - the crystal wafer 2 every - dicing (cutting) is carried out so that it may become for every 
SAW chip - having (not shown) - every - the property and appearance are inspected for every SAW chip 
[0007] Next, the base 10 as shown in drawing 10 (A) is prepared, and as shown in drawing 10 (B), the 
SAW chip 1 which is a crystal chip is fixed to the base 10 for a package by adhesives 11. Then, the base 10 
is electrically connected with the SAW chip 1 by the bonding line 12 which wire bonding is performed a 
base 10 side, for example, consists of an aluminum wire like drawing 10 (C). Here, when driver voltage is 
impressed to the SAW chip 1 through the bonding line 12, it is set up so that the frequency characteristic 
may become high a little rather than a desired thing. 

[0008] And the frequency regulation method mentioned later is used like drawing 10 (D), and the SAW 
chip 1 is CF4 Plasma etching is carried out using gas and it is adjusted in the direction in which the SAW 
chip 1 lowers frequency. Here, it is CF4. The aluminum of using gas is because only crystal ********** s 
without **********i n g. F or this reason, it will be adjusted in the direction which lowers the frequency of 
the SAW chip 1 as a result. 

[0009] Then, as shown in drawing 10 (E), the SAW chip 1 is closed for example, by 
nitrogen gas atmosphere mind by carrying out the seam welding of the cap 13 to the base 10, for example. 
And it is heat-treated after the SAW chip's 1 closing, and the property of the SAW chip 1 and leak 
inspection are conducted, and SAW device 1A is completed. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, as mentioned above, the technique of dry etching is 
used for the crystal substrate for forming the SAW chip 1 at the electrode formation process ( drawing 9 
(C), drawing 9 (D)) which forms a ctenidiumlike electrode etc. 
[0011] This is based on the following reason. 

[0012] The width of face of the electrode pattern with which a SAW device is formed on the crystal 



substrate 2, so that the frequency of the oscillating output becomes high must become minuter, and must 
also make an electrode process tolerance high. For example, although the width of face of the 
ctenidium-like electrode is 1.8 micrometers in a 433MHz SAW resonator, the width of face of the 
ctenidium-like electrode is set to 0.9 micrometers, for example by the 868MHz SAW resonator. For this 
reason, it is because an etching reagent cannot sink into the interface of a resist 4 and an electrode 3 and 
the electrode of detailed width of face cannot be processed with a sufficient precision because of electrode 
formation, if the wet etching method using the phosphoric acid is used, as carried out conventionally. 
[0013] For this reason, if the dry etching method which was explained by drawing 9 is used, in the process 
after drawing 10 explains, the new problem of producing an unusual frequency drift will arise. Then, this 
invention solves the above-mentioned technical problem, and it aims at offering the manufacture method 
of the SAW device using a reliable SAW chip and this reliable, without producing an unusual frequency 
drift also in the process incorporated based on a SAW chip. 
[0014] 

[Means for Solving the Problem] According to invention of a claim 1, the above-mentioned purpose is the 
manufacture method of the SAW chip which forms an electrode pattern in a piezo electric substrate by 
dry etching. The electrode layer formation process which forms an electrode layer by aluminum or the 
aluminium alloy on a piezo electric substrate, and the aforementioned electrode layer so that it may 
become with a predetermined electrode pattern It is attained by the manufacture method of a SAW chip 
including the dry etching process which performs dry etching until a piezo electric substrate front face is 
exposed, and the washing process for removing the remains aluminum of the piezo electric substrate 
front face by which exposure was carried out [ aforementioned ]. 

[0015] According to the composition of a claim 1, there are the following operations. According to this 
invention person's etc. research in the cause which produces an unusual frequency drift, in the processing 
process after electrode forniation of a up to [ a piezo electric substrate ], the aluminum deleted by plasma 
etc. will remain on the front face of a piezo electric substrate in the process which forms an electrode by 
dry etching. 

[0016] CF4 which builds a. SAW [ that such aluminum remains in the front face of a piezo electric 
substrate ] chip into the base of a package, for example, is often used When plasma etching performs 
frequency regulation using fluorine system gas, such as gas, aluminum fluoride is first generated by the 
chemical reaction, this aluminum fluoride reacts with the oxygen in air further, and it is aluminum2 
gradually. 03 It will be formed. That is, when such change took place on the piezo electric substrate front 
face, the propagation property of a surface acoustic wave changed and changing frequency unusually was 
solved by this invention person etc. 

[0017] Therefore, first, in forming the electrode layer by aluminum or the aluminium alloy by dry etching 
in the formation process of this SAW chip, it is made to carry out dry etching and to perform washing 
which removes remains aluminum to this exposed piezo electric substrate front face, before incorporating 
and carrying out frequency regulation of the SAW chip to the base, when forming a SAW device until a 
piezo electric substrate front face is exposed. Since inclusion at the base is performed in the piezo electric 
substrate front face of a SAW chip and frequency regulation is performed on it in the state where 
aluminum does not remain, even if it uses fluorine system gas for it by this frequency regulation by this, 
remains aluminum is connected with oxygen according to a chemical reaction at the fluorine in air, and a 
pan, and it is aluminum2. 03 Change of the propagation property of the surface acoustic wave which is 
not formed and considers this as a cause can also be prevented. 

[0018] Invention of a claim 2 is characterized by using a phosphoric acid as a penetrant remover at the 
aforementioned washing process in the composition of a claim 1. 

[0019] Invention of a claim 3 is characterized by having the oxide film on anode formation process which 
forms an oxide film on anode in the front face of the aforementioned electrode pattern after the 
aforementioned washing process in the composition of claims 1 or 2. 

[0020] If the oxide film on anode is formed in the front face of an electrode pattern according to the 
composition of a claim 3, the front face of an electrode pattern will be protected by the hard-acid ized film. 
For this reason, even if it performs plasma etching using fluorine system gas at a next frequency 
regulation process, an electrode pattern front face is not invaded by reactant fluorines, such as a fluorine 
radical which this produced. 

[0021] Moreover, according to invention of a claim 4, the above-mentioned purpose is the manufacture 
method of the SAW device which used the SAW chip which forms an electrode pattern by dry etching for 
the piezo electric substrate. The electrode layer formation process which forms an electrode layer by 
aluminum on a piezo electric substrate, and the aforementioned electrode layer so that it may become 
with a predetermined electrode pattern After the dry etching process which performs dry etching until a 
piezo electric substrate front face is exposed, the washing process for removing the remains aluminum of 



the piezo-electric substrate front face by which exposure was carried out [ aforementioned ], and this 
washing process The oxide-filmon*anode formation process which forms an oxide film on anode in the 
front face of the aforementioned electrode pattern, The process which fixes to the base of a predetermined 
package the SAW chip with which the oxide film on anode was formed, It is attained by carrying out 
plasma etching using fluorine system gas to the SAW chip fixed to the base, or the SAW chip before 
fixation by the manufacture method of a SAW device including the process which carries out frequency 
regulation. 

[0022] Invention of a claim 5 is [0023] characterized by using a phosphoric acid as a penetrant remover at 
the aforementioned washing process in the composition of a claim 4. 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
in detail based on an accompanying drawing. 

[0024] Drawing 1 is the perspective diagram showing the gestalt of desirable implementation of the SAW 
chip of this invention, and explains the SAW device 100 first with reference to drawing 1 . The SAW 
device 100 of drawing 1 is for example, a SAW resonator, and consists of the SAW chip 110, the base 120, 
and cap 130 grade. 

[0025] The SAW chip 110 has the piezo electric substrate 111, the blind-like electrode (henceforth 
"IDT^Interdigital Transducer") 112 which is an electrode, and the reflector 113 grade. 

[0026] the piezo electric substrate 111 crystal and LiTa03 LiNb03 etc. - it is the substrate formed of 
piezoelectric material, and the crystal substrate 111 is used with this operation gestalt [ for example, ] 
[0027] The blind-like electrode 112 and the reflector 113 consist of alloys, such as aluminum or aluminum, 
and copper, and are formed of the dry etching process later mentioned on the piezo electric substrate 111. 
[0028] That is, the output frequency of the SAW resonator 100 of this operation gestalt is high, for 
example, it is 868MHz or more in frequency. For this reason, in the SAW resonator 100, the electrode 
which forms this blind-like electrode 112 and reflector 113 is thin, and the width of face is set to about 0.9 
micrometers. The technique of dry etching is adopted corresponding to the process which- forms such a 
narrow electrode. 

[0029] By supply of driver voltage, the above IDT112 excites a surface acoustic wave, and has the function 
which outputs vibration of predetermined frequency. Reflectors 113 and 113 are formed so that IDT112 
may be inserted, they reflect the surface acoustic wave excited by IDT112, and shut up a surface acoustic 
wave in a reflector 113 and 113. For example, the centrum 121 was formed in a part for the center section, 
it is a box like thing made from a ceramic, and, as for the base 120, the SAW chip 110 is being fixed to this 
centrum 121 by adhesives etc. Moreover, the wiring section which is not illustrated from the centrum 121 
to the periphery base 122 is formed in the base 120, and electrical installation of the SAW chip 110 and 
the exterior can be planned now. And the electrode section of the base 120 is electrically connected with 
IDT112 by the bonding lines 140 and 140. A cap 130 is the lid of a tabular, and he is being fixed to the 
upper part of the base 120 by seam welding etc. in order to close the SAW chip 110 by the vacuum lock or 
nitrogen-gas-atmosphere mind. In addition, a package is constituted by the base 120 and the cap 130. 
[0030] Here, in case the SAW device 100 as shown in drawing 1 is manufactured, adjustment of the final 
frequency of the SAW chip 110 is after connection of the bonding lines 140 and 140 to the SAW chip 110, 
as mentioned later, and is performed by the plasma etching which used fluorine system gas before closure 
with a cap 130, for example. 

[0031] Drawing 2 is a flow chart which shows briefly the manufacturing process for manufacturing such a 
SAW device 100, and drawing 3 is process drawing showing an example of the manufacture method of the 
SAW chip 110 held in the SAW device 100. 

[0032] According to drawing 2 , the electrode layer by aluminum is first formed in a crystal front face 
(STl). This step is shown in drawing 3 (A) and drawing 3 (B). 

[0033] That is, as shown in drawing 3 (A), the formation process of an electrode pattern washes the front 
face of the crystal wafer 22 with pure water, and the electrode layer 23 which consists of aluminum or an 
aluminium alloy is formed by the vacuum deposition or the sputtering method on this crystal wafer 22 in 
drawing 3 (B). 

[0034] Next, it moves to ST2, an electrode layer 23 is deleted by etching, and the electrode pattern 26 is 
formed. In order 'to perform this step, as shown in drawing 3 (C), the photoresist 24 corresponding to the 
predetermined electrode pattern is first arranged on the above-mentioned electrode layer 23. 
[0035] (Subsequently, chlorine (CI) gas 3, for example, BC1, C12 And dry etching of the electrode layer 23 
is carried out by reactive ion etching by parallel monotonous type equipment using the mixed gas of N2.) 
[0036] That is, as mentioned above, the SAW device 100 of this operation gestalt has the very narrow 
width of face of an electrode pattern, and are the line breadth of about 0.9 micrometers, and about 0.1 
micrometers of thickness. For this reason, since an etching reagent cannot sink into the interface of a 
resist 24 and an electrode layer 23 and the electrode of detailed width of face cannot be processed with a 



sufficient precision if the wet etching method using the phosphoric acid is used as carried out 
conventionally; this dry etching process is performed. And an electrode layer 23 will perform aluminum 
removal washing in ST3 of drawing 2 , if it ********** s until the front face of the crystal substrate 22 is 
exposed (ST3). 

[0037] Like drawing 3 (C), this ST3 is performed, before a resist 24 is still removed. That is, in this state, 
the crystal substrate 22 is carried in to ****** and aluminum removal washing is performed by being 
immersed in a predetermined penetrant remover, for example, a phosphoric acid. After washing for 3 
minutes in 5% of solution of phosphoric-acid hydrogen ammonium and carrying out the pure water rinse 
for 10 minutes after that under the temperature conditions of 25-degree Centigrade, the spin of the 
conditions of this aluminum removal washing is carried out, and they are dried. You may use solution, 
such as not only a phosphoric acid but KOH, NaOH, LiOH, a tetramethylammonium hydroxide, ammonia, 
etc., and the solution which has the etching ability of a chloric-acid system as this penetrant remover. 
[0038] It is removed by the remains aluminum which adhered to the front face of the crystal substrate 22 
at the time of the above-mentioned dry etching being flushed by the phosphoric acid by this. Subsequently, 
a resist 24 will be removed, and as shown in drawing 3 (D), the electrode pattern 26 which constitutes the 
blind-like electrode 112, a reflector 113, a circuit pattern, etc. will be formed on the crystal substrate 22. 
[0039] Here, the above-mentioned aluminum removal washing can be performed after removing a resist 
24. And after washing for 1 minute by the phosphoric acid of 85 percentage by weight and carrying out 
the pure water rinse for 10 minutes after that under the temperature conditions of 35-degree Centigrade, 
the spin of the washing conditions in this case is carried out, and it is made to dry them. 
[0040] Next, the coat of the oxide film on anode 25 is carried out according to electrochemical surface 
reaction etc. on the electrode pattern 26 by ST4 of drawing 2 . This state is shown in drawing 3 (E). 
[0041] Next, it moves to ST5 of drawing 2 , and frequency regulation is performed. That is, in the state to 
drawing 3 (E), when driver voltage is impressed to the SAW chip 110, it is set up so that the frequency 
characteristic may become high a little rather than a desired thing. 

[0042] Then, plasma etching of the SAW chip 110 is carried out using fluorine system gas by ST5, and it is 
adjusted in the direction in which the SAW chip 110 lowers frequency. When this is used for using fluorine 
system gas here, aluminum is because only crystal ********** s without **********i n g For this reason, it 
will be adjusted in the direction which lowers the frequency of the SAW chip 110 as a result. 
[0043] The fluorine system gas used by this frequency regulation above-mentioned CF4 others - CHF3 F2 
NF3 CC1F3 , C2 F6 CBrF3 CH2F2 , CHC1F2 C3 F8 CC12 F2 C4 F8 GHC12 F2 C4 F8 CHC12 F, CBr2 F2 
The thing containing at least one of CC13F sorts is used. And you may perform this frequency regulation 
after fixation of the SAW chip 110 to the base so that you may carry out before fixation of the SAW chip 
110 to the base explained by drawing 4 and it may mention later after aluminum removal washing. And 
as mentioned above, if the oxide film 25 is formed in the electrode layer 23, even if it performs plasma 
etching using fluorine system gas at this frequency regulation process (ST5), an electrode pattern front 
face will not be invaded by reactant fluorines, such as a fluorine radical which this produced. 
[0044] As shown in drawing 3 (F), dicing (cutting) is carried out in the position of C, and after carrying out 
the coat of the oxide film on anode 25 on the electrode pattern 26 as shown in drawing 3 (E), it cuts and 
divides so that it may become each SAW chip 110. 

[0045] The completed SAW chip 110 is built into the base 120 as shown in drawing 4 . 
[0046] First, the base 120 as shown in drawing 4 (A) is prepared, and as shown in drawing 4 (B), the SAW 
chip 110 is fixed to the base 120 by adhesives 11. Then, the base 120 is electrically connected with the 
SAW chip 110 by the bonding line 140 which wire bonding is performed a base 120 side, for example, 
consists of an aluminum wire like drawing 4 (C). 

[0047] And when frequency regulation is not being performed after removal of the resist 24 explained by 
drawing 3 before inclusion at the base 120 of the SAW chip 110 and driver voltage is impressed to the 
SAW chip 110 through the bonding line 140 in this stage, it is set up so that the frequency characteristic 
may become high a little rather than a desired thing. 

[0048] For this reason, like drawing 4 (D), plasma etching of the SAW chip 110 is carried out by fluorine 
system gas using predetermined frequency regulation equipment, and it is adjusted in the direction 
which lowers frequency. The kind of fluorine system gas in this frequency regulation etc. is the same as 
the conditions mentioned above. 

[0049] Then, as shown in drawing 4 (E), the SAW chip 110 is closed for example, by 
nitrogen-gas-atmosphere mind by carrying out the seam welding of the cap 130 to the base 120, for 
example. 

[0050] This operation form is constituted as mentioned above, and has the following advantages. 

[0051] First, since electrode formation of the SAW chip 110 is made by dry etching, detailed processing is 

possible and it is suitable for making the highly efficient SAW device 100 with high frequency. 



[0052] And aluminum component [ minute amount / on the crystal front face after dry etching ] Since a 
remains aluminum component reacting, not changing on the crystal front face of the SAW chip 110, and 
having a bad influence on the propagation property of a surface acoustic wave in aluminum washing 
process, since it is removed is prevented Since changing the frequency characteristic of a product 
unusually is prevented effectively and it can prevent generating of a defective, the yield of a product can 
be raised. 

[0053] Drawing 5 is the graph which expressed the frequency [ process / processing ] change on the basis 
of the frequency after frequency regulation with the horizontal axis to the vertical axis. As shown in an 
upper case, in the conventional SAW device which used dry etching for electrode formation, dispersion 
and a shift are large to the frequency after frequency regulation after the processing process B (for 
example, annealing processing) of the process after the processing process A (for example, closure process) 
or this. On the other hand, in the SAW device which performed aluminum washing by this operation 
gestalt of the lower berth, even if the passage of time or a processing history is added, dispersion and the 
frequency shift have decreased extremely. 

[0054] Furthermore, if the oxide film on anode is formed on the electrode front face of the SAW chip 110 
before frequency regulation, it will be prevented that an electrode front face is invaded by the reactant 
fluorine component of the fluorine system gas used at the time of frequency regulation. 
[0055] Drawing 6 shows the component-analysis result on the front face of an electrode, and a horizontal 
axis is Si02. The depth of the electrode layer 23 corresponding to sputter-etching speed conversion is 
expressed, and the component content (atomic ratio) is expressed to the vertical axis. This drawing 6 
shows the component state corresponding to the depth (Si02 sputter-etching speed conversion) from 
electrode layer 23 front face after carrying out frequency regulation by the plasma etching by fluorine 
system gas without forming an oxide film on anode 25 in electrode 23 front face, and drawing 7 shows the 
situation at the time of carrying out frequency regulation by the plasma etching by fluorine system gas, 
after forming an oxide film on anode 25 in electrode 23 front face. 

[0056] When an oxide film on anode 25 is formed in electrode 23 front face so that it may prove that 
drawing 6 is compared with drawing 7 , there are few contents of the fluorine near the front face of an 
electrode 23 (F). 

[0057] For this reason, when frequency regulation is carried out by the plasma etching by fluorine system 
gas, there are few amounts which frequency shifts according to the neglect time after frequency 
regulation compared with D, and it turns out that the performance is stable without E's forming an oxide 
film on anode 25 in electrode 23 front face, when frequency regulation is carried out by the plasma 
etching by fluorine system gas, after forming an oxide film on anode 25 in electrode 23 front face as shown 
in draw in g 8 . 
[0058] 

[Effect of the Invention] The manufacture method of the SAW device using a reliable SAW chip and this 
reliable can be offered without producing an unusual frequency drift also in the process incorporated 
based on a SAW chip according to this invention, as explained above. 



[Translation done.] 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The outline perspective diagram showing the gestalt of desirable operation of the SAW device 
of this invention. 

[Drawing 21 The flow chart which shows briefly the manufacturing process of the SAW chip used for the 
SAW device of drawing 1 . 

[Drawing 3l Outline process drawing showing briefly the manufacturing process of the SAW chip used for 
the SAW device of drawing 1 . 

[Drawing 41 Outline process drawing showing briefly the process fixed based on the SAW chip used for the 
SAW device of drawing 1 . 

[Drawing 51 Drawing explaining the situation of the frequency change corresponding to the processing 
process in the SAW device of drawing 1 , and the conventional SAW device. 

[Drawing 6l Drawing showing the content state of the fluorine of the electrode layer when not forming an 
oxide film on anode in the electrode front face of a SAW chip. 

[Drawing 7l Drawing showing the content state of the fluorine of the electrode layer at the time of 
forming an oxide film on anode in the electrode front face of the SAW chip of this operation gestalt. 
[Drawing 81 Drawing comparing and showing the situation of the frequency shift in the SAW device of 
drawing 1 , and the conventional SAW device. 

[Drawing 9l Outline process drawing showing briefly the manufacturing process of the SAW chip used for 
the conventional SAW device. 

[Drawing 101 Outline process drawing showing briefly the process fixed based on the SAW chip used for 
the SAW device of drawing 9 . 
[Description of Notations] 
100 ... SAW device 
110... SAW chip 

111 ... Piezo-electric substrate (crystal substrate) 

112 ... Electrode 
120... Base 
130... Cap 

140 ... Bonding line 
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(54) SAWf y^tfein&flJfflb&SAW^/Vr x©8i£#ifc 



(57) 

S AWf s/ T't rtbSrWffl Lfc S AWf/<^ * WKit^ 

[fl¥8t^©] fffISlllia*7^x5'f^lcJ: 
9 Sffi^-X^t5 S AWf j/^l 1 (XDM'MJj 

? A-a-^li i 15 2 3 SrJgfig-r 5«1SJKff^Xg S 



ST2 



ST4 



Fan 



ST5 



ffi«St5± \c T )V 5 - <> A 4 fc tt7A> 5 - >7 A-g-^tn «fc 
rxfy^X^i. 

MlSStlj $ ixfcJE«&KSffi©aiS7' A* 5 = A 5: I** 
X5 fcJocoiftfrXfli; Sr-^A/T-V^S r t ^fii t 3 S 
AWf s^©iJ5g;tffe 

X&mTZ-kZW&k-rz, S»*qilH:E*©.SAW 

'[»#«3] MffiiSfe^xa©a-e, Hfris*«^<?-v 

tS^t ^^mt-rSf**^ 1 *fctt 2 fcBft© S AW 

f y mm&ifm. 

*<o§5!it;fri£xfcox, 
•f^fcfewiJfe^XSi:, 

X:©gfc#lg©t£X% tfHEmS/^-vroSBfcl&Kll 

"<ui*:»i* : f z>mmmuimi&±®.k, 
ummtkMtfma, $ axfc s a wf * y&m&o'* yv— 

v> co — ^ @ ^i- 5 k » 

^—j* $ ixfc s AWf j/ fciiH^ftr© s aw 

f s^KStLX, 7yf^5:ffl^t 1 ^Xvij- 
^^^-rsrt^«t!9Jl«^3i-rsxSi:Sr-&A/-e^ 
5rt?r«it5« s AWfVM*©SJ;it7jft, 

[0 0 0 1] 

[3§W©flX5t£«#if] *3BWH:, BttSiStt (SA 
W) Sr^iJfflbfcS AW (Suface Acousti 
c Wave) fy^k. r©SAWf s/^SrfiJfflLfc 
S AWf ^<DSJjg^ffi«3S:^fc|§-t-5 t>©X*fc3* 

[0 00 2] 

[6§*©SEfl5] ilftNHg, ^^-^ H#H-f?©1£* 

LTSAW (Suface Acoustic Wav 
e) f y:/£*il/!? LfcS AWf^*flM£ffl£ix-C^ 
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[0 0 0 3] 09li;i©J; ^'^s AWf- y?<DW&1ife 
CO— ^JSr^-TXSElTfc 9 , El 1 OteBgigL-fcS AWf 
yy^b s AWf/^ *&Jg£r4#fe<B— MS:*-*- x 

[0 0 0 4] 1219 (A) fC&I^X, 7Kfa'7^^2<DSB 
frVtWiitl, 09 (B) {C*5t>T, :©M9i^20 

io xicfct xtfr/u? - [7AX(ix/u5 =*A-a-&a»£>& 
ic, tzk^i<*±m&mm3<D±\cffij£<o%Ms<*->'\c 

Wittf, ffil^^i^TSSSa^x^fy^^ti,' 
2>o r.com^K3Ji, 09 (D) ^$ix?>J;5^y 

[0 0 0 5] ^©@^ 0 9 (E) (^i-J; b Xc, saw 

fcMH-S.fcfe. SAWf y^KomffiKadS^yf v 

X\ SAWf y^l©*««j8»Sr±****«SfeP«E 

[0 0 0 6] Z(D&X\ 7KfB>?x/N2^SAWf ^7" 
1 ^W5J:5K^^ mm) £HX (0^* 

■f) . &sAwf yzfi zkiczwft^ fl-mm&& 

I 0 0 0 7 ] 0 1 0 ( A) \C7rrf J; 5 ft"*—* 1 

0A5fflic$iV, 010 (B) IC^tiM^ **fy7* 
T'feSSAWf ^7"l/i\ /^y-i'lffl^- ^ 1 0!C 
fcixtf«»SiJl liiioTD^^^S,, 01 

■ 0 (C) C0<t9{^ 1 0ftlJi!7-<-t-^>f -f V 

^trfeKT . 7t ir tlV&T/v 5 = [7 A V << -V— A> /.e 5 
*"yf V 1 2l:±oTSAWf y7*l t^— ^ 1 

oa*fcfcftfc:g8tt$;h,"5 Q ::t% SAWf j/7"ii;# 

Vf-f >-^iS 1 2 Srp> LX«j*JI£EPJ|] Ufc»&lc» 
[0 0 0 8] * Lt, 010 (D) ©J: 5 fc, ^5ET5 

»SE«w«E*jife*ffl^xs AWf y yys, matt, c 

F4 ^^Srffl^X7 , 7X-7^. 5 /^v^$tl-T, SAW 
CF4 Ty^.^fflU^.ScOli^ ^l7A(4^j/f 
cOfcfe, ^m^lC. SAWf y-7°\ <Dffifcm*TlfZ>jj 
so [00 0 9] Z<D'&, 01 0 (E) (C^-fi^lC, 
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x l 0\c*\y7i 3*tzbx.lii'-J>t&&irZ>zb 
X\ SAW?--y7i1fiitbZ.t£&m&m%X-m±£ti 

SAW^y^l ©4*^15 y-^jta^TiMU SAW 

?'*><x i A^^-rs. 

[0 0 10] 

ttW««^Sr^-t-5«ffi^fi£XS (1219 (C) , H9 
(D) ) -C-f*. K7^^j/^^^co^)£^ffl^t>ttT^ 

■So 

[0 0 11] r*tH:»:©a*fc«t5. 

[0012] SAWr^^li, *<DmS}>mt)<Dm&& 

tf<Cb*V\ fctx.tf4 3 3MHz©SAW*iff 
(4, -t«ffi#:tfc««tf>*I;6S 1 . 8/xmX'*>5^ s frbk. 
It 8 6 8MH z CPS AW#g^-m-?:<D®#^A;®CDi|>g 

fTfrftTi^fcJ: 5fc, V y&Zm^^tcV^y h^yfs 

v^Stf* L^&A,T\ «StiftB^i|Sro*M^PXSr^«J:< 
tT5 " bftX%t£\<^bXlbZ><, 
[0 0 13] Z(Dtzib^ 1219-eiaWL.fcJ; 5 ft K?>f^ 
s/^>-^jfe£ffl^5 t Ell OT-t&IWLfcC&WXSlCfc 

Z±CZ,Z.bte<. mmVk<D<s 1 ^SAWs f -y7°bZ.ti$: 
mm Ufc S AWr^-f * <D§3^;>7fe£t^-t-5 ^ <t £ S 

[0 0 14] 

- V ^«t5 S AWf 7 /C0i!I*j£f$)o t , 

b. H«JfeStil$tl.fcJEmS^S^fS7'/i'5-^A^ 
Bfc* -f 5 fc it> Z>gfc#Xg b £ <a k, X' ^ 5 S A y 7°<D 

[ooi5] i (Dmi&ic ctmf, wT<o^^*fc 

S„ ffiSS«±~-<Dm«ff£j£t&<aAQXIgKt$I^T, g 

[0 0 16] rroi 9^T/W5 = >>A^/E«Bte(O^B 
KSeo fc£ 4 W S A y y y >r— X tela 



4 

vm?k$**&m\.X7y^^y^>7\z.&<0Wimk 
t©8*tS)SL > &*t£A 1 2 03 /5^J5£$*VC 

io [0 0 17]' LfdSot, S AWT-V^^^Sr^-f^^ 

Jo^^5<t9{-bfctK»T*fo-5o ^tiU, SAWf 

£ b^Sti^o^T, A12 0 3 i)Wl8,£ixZ> 
[0018] 11*^ 2 ©3193 W*3S 1 iDffij&K&i,^ 

x. mmmftTMX'i-i, v ^m*mww.b L.xm.m-tz> 

zbZftmbl-Z. 

[0 0 1 9] m*m3<D&Wti, «*9l*fcli2©« 

hzb^wmbi-^ 

[0 0 20] f*#JS 3 (Dm l&ic Xinli, tiA^-y© 

^tt 7 y m \c i 19 mm;<f - ^mm^m & tiz> r b & k 

[0 0 2 1] 4fc, XIEg^tt, lf*^4 05IBJ{C t ttb 
tefcti> S AWf y ^^rttffl Lfc S AW//<-f ^W§JS 

^"^-vt/iSJ; 5^. EEM,mmmmt>mm-r?>-£x~ k 

yJ^y^-yy'ZftO Y=7-< ^ yfV^ISi , Hftfeg 

toroi5fe^XSi:, ::wSfc#X*IeDtgT\ Msfi«^'^- 
v<o^SJi^fii^b^^^fiEi-6^«iKit:)^ffMxg 

K^^tS^^^^its AW^ y7&ffifc(Ds< y 
so ^--^co-<-^^@^1-6XSi:. -i-^tc@5E$^/i 
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SAWfy^ifctti3i«f(DSAWf!x^fcjtLt, y 

[0 0 2 2] »*«5 0*Wtt, »#*4^>«ritK*JV^ 
[00 2 3] 

[0 0 2 4] mite&%W<DSAW^y-7<D&&L\t^m 

mmm^-rmumxhv\ ais:#»utftfsA 

Wr/^^ 1 0 0 Ico^tffiitSo Bl^SAWf^ 
-f* 1 0 Ofctc t^(JS AWSfi^ffeot, SAWf 
S^l 1 0, 120, ^rt^l3 O^bfco 

[0 0 2 5] SAWf^yi'l 0(4, 1 1, 

S^T^fe^-rfci^ttm^ (WT, r I DT : Inter 
digital Transducers £^5) 11 
2, SJ»«1 1 3^$lt^§o 

[00 2 6] i±mS« lllfl, #J;t{f , L i T 

a03 , LiNb03 #©ffi«tt*rfc J: 9 »J** ft 

9, zoimmmmxa, ^mmi 1 

[0 0 2 7] 1 2&t5RW*l 1 3(1, 

tftot^t, /EmStR 1 1 10±K«3dt-^-5 K?-f^ 
yfy^Iit± 9^j£$*vO>$o 

[0028] -r*fc>*>, *nMitm<D s aw*s^ i o 
014, ^<Dm£>m$im*Wi<. ^8 6 8mh z hj: 
<&jhs»-c*>5 0 z<Dtiv>, sAw*i?ioom 

r<W£jh4fc«Si l 2XffS««i l 3?rMt^i 

[0 0 2 9] 1EIDT1 1 2 life t ^tfigttfliffi^tt 

UTIf^So -Rlt#l 1 3, 113(4 1 
DT 1 1 2£j*fr4 3tC^/££;ft/C^T, IDT112 

3,11 3rtic#tt*ffi»4[Bi:r«)6fc^t*>'5. ^ 
-^120 tt*^***^ 1 ^* l 2 l *s»rt*ix 

1512 1 (CS AWf^/l 1 oasfctitfSSSJ^fcJ: 
01SSixT^5o *12 0(£(4, J:(D^£. 

ffil 2 lfrbftHtfani 2 2*-CH*U*v^BIMB*» 
JSfcSixT^T, SAWf y^l 10t^at<Ol«WfiS 

iM^yj^^.MO, 1 4 0 (£ 4 9 IDT 
1 1 2 ir««W^SlK*tbTV^o ^t^/!30(l 



6 

«2tfc<B*-Cfc<9, S AWf^y 1 1 0£X££titt> L< 
tt^*#ffl«-e»±-t"5fc«), ^ 1 2 0<&±«5fc:fc'. 

1 20^t^/l 3 0K4 9^V^-^Mif/££*t 

[0.0 3 0] glllOTti^jiSAWr/M^ 
l 0 04rMig1-688, S^ft&S AWf^^l .1 0<£>J1 
ttft^HSa, W;ttf, «t5J:9(-SAWf^l 

^^7 P 7X^^^^V^(c4 9ff^5o 
[0 0 3 1 ] 1112(4, :^±94SAWf>V^ 10 0 

T*fc9, E13I4, S AWf^^ 1 0 0[£l&S£;ft,5S 
[0 0 3 2] H2fcJ:*ui, fc-f*iil*BfcT/i'$ = !> 

^fc<ts«aB»sr»^rs (sti) 0 i^^f^y 

(4, [213' (A) ROT3 (B) t^£;ft,Tl>S 0 

20 [0033] -r&fr^, m^°^-vco^xa(4, si 

3 (A) fc^-TJ: 5 **9*>^2 2©*B«r*fckfc 

4 9Sfc^U EI 3 (B) tCjo^T, rco*r H ^^^2 2 
<£>±fc:fc T/U^ n ^X(4T/W S — *^&a>£> 
6iWK2 3 S:SK*2fefc U< y ^ft^4 

[0 0 3 4] ST 2M»9, M23J:x^ 

y^(aotiotl«/^-y2 6«t5o rco 
^yy^SrXfrTSfc*, 5fc-f, HI 3 (C) fc**" J: 5 

[0 0 3 5] #:^T\ mx-li. Am (c l ) Mi 

(i, BC13 ^Cl 2 &t>*N 2<D?l^;tf;*£ffl^ 

9, »i«2 3S:K7'fxyfym o 
[0 0 3 6] t^H, ±*Lfci5K, :<o»J 
ODSAWf/^^1 0 0(4, SffiA** — V<0«##?SfiC 

40 i§2 3 t^lfSICoij/^^^jR^L^iiA/T?, »«B/«£ . 

*B<z>^ax&nx3:tt* «fc < fi 1 5 ^ t ttx^te^z. £ a* 
«23(t *fiS«2 2<0Sffiris«tU1-54-e, ^ 

fr 5 ( s T 3 ) o 
[0 0 3 7] -(^ST3(4, H3 (C) C045tC, ifc* 
h 2 4^^$tu6BU(Ctr^tt5o "fftt>*>, r 
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CO^ffit UTy ^»fc*»j-e*<, KOH, NaOH, 
Li OH, Tk^tffcx ^^W^^^A, 7Vf^ 

[0 0 3 8] rixte«t5, 7k B B B Stg2 2©*Bfc±eK 

*LT, 03 (D) K*Stt5J:5K, 7kSS«2*2± 
{Cfz t *tf r«r*WWt« 1 1 2 1 1 3 X t/E« 

[0 0 3 9] r.wT\ ±EA i |^*gfe^ii: N h 2 

4*rBft*Ukf|-etT5 J: 5 JcTS r i: *>X# 3 e -t L 
x N r<D^<0ftj*##«\ fll;Ltf, «ft3 5SE©it 

[0 0 4 0] 02<DST4tCX, 18^-^2 

6 ±fc«»ft*tt*ffiRJEE*fc«t 9 , MmfbR2 5 £ 
«Jg"TSc r^ffitt, 0 3 (E) fcS3*LT^fio 

[0 0 4 1] Jfcfc, H2<OST5l:»9, ^l$t$CfiS£: 
tT9 0 -f*fc>*>. 03 (E) JTO^lm, SAWf 

[0042] ^X\ ST 5tSAWfs/^l 1 0^, 
^^S^^^^ffi^T^yX-^oi^^^^^ttT, SA 

rx% y ym^jf^m^zm*. zti^m^^tr^ 
[0043] rcojgfigciHS-effli^Hs^j/*^^ 

tt, ±ISLfcCF4 (DM, CHF3 , F2 ,NF 
3 CC1F3 , C2 F6 , C B r F 3 , CH 
2F2 , CHC1F2 , C3 F8 , CC12 
F2 , C4 F8 , CHC 1 2 F 2 , C 4 F 
8 CHC 1 2 F, CBr2 F2 , C C 1 3 F <D 

x, ^^s»ii(j:, aii^*^(o^t% H4-ea 

W^i^— *^<DS AWfy/l 1 0O@^(7)fiiJtCtTo 
Tt)«t<, ifc, tg^-fS^?^ -i-^-^SAWf 
ixyilOOMICffottiV^ -t Lt, ±»(D± 

mfc®m&TM (st 5) ct, 7 ymiki?x*m^tz. 



[0 0 4 4] S3 (E) f£^£*l,X^5<fc5^ SIS'* 
*->2 6±(c||«||fldi 2 5*r*gtUfc«f4 % El 3 

(F) fc*1M;5K:, C^tttW^v^ (WW) L 
X, I>^ot> tocos AWf^/^i l otoiSJ: ?tc§3 

[0 0 4 5] 3c/*LfcS AWfy^l 1 0(1, 0 4 fC;7< 
-T i 9 1 2 0 (Ci|ia^ii*tt5 0 

[0 0 4 6] jfer, 0 4 (A) fc^-T J: 5 fc*-* 1 2 

io o*sfflS$tb, 04 (B) K*i"J:5K, SAWfi// 
i l 0 i 2 0icfctx«S*^Ji l icioti 
£$*b£ 0 0 4 (C) <D&5lC y ^-^12 0 

fiiJty^^-^Vx^^^^tr^tiX, fcirx.tfT/i'S 
^^^t-^^^^rr/^li 4 0l:«toT 
SAWf^l 1 0 k^-X 1 2 0#«ftniCtt)R$tb 

[0 0 4 7] ^lt N B3t*RBUfc^ h 2 4« 
*&t£*5^X; SAWfy^llO^-^12'0^ 

20 sp»x* s aw^- ^ ^ i i oic^yf^y^ii 4 osr^ 

[0 04 8] ZCDtctb, 04 (D) Oj:?^ SfS^W 
ft»9H6aj«S:ffl^XSAW5 L s'7 p l 10^7yiM 
^£±9:/7X^:y^V^$;h,X, iil^^Ttf^^ 

[0 0 4 9] ^C0t£, 04 (E) ICt^J:?^ *<—X 
l 20{:^t^i 3 0 Srfc irx.fi ^-A*«t5rfc 
30 x% SAWf^/l 1 0sWfcfc;itfa##H»^»lt£ 

[0 0 5 0] *Xlfc7l£tttt* «±to£5fc«jS£;h/C*5 

[0 0 5 l]3fciT\ SAWf s/^l lO^iSM^K 
7-r^-^^^^^J:i9^$tuXi/^^?>, «»fcJnxas 

f£50tCjj§LX^£ 0 

[00 5 2] ^LX, K7-r^^^>^^7k 9 B 0 ^S± 
<0«8fi/£A 1 A 1 j*#xefc*5^x, 

40 Xl^OX\ SAWf 5/^1 10©*ftSitt, 

Al^SJSLtttt^r^^^<, ^tt^S^O 

^Ap n p^^^?rBSihX#5cDX% Sp^p^^® 0 £ft 

[0 0 5 3] 0 5(1, «ttfcAPXXaSr, IKttlCttJatt 

7Xfc5 0 XSt^-TJ; lfi»K7^x^f 
^^Srffi^fc^:^oee*^S AW^^^fli, APXX 
so Sa (^J^tf^ihxg) fc5v>«L rix«t9S^x 
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ofcsAwf^^ttt, Rtngcogji®, fosi^cfc/jniji 

[0 0 5 4] £P>t£, Jl^PSS^tCSAW^S'T'l 1 

owa^si-^^k^^^uxfctttf, mfemn 

[0 0 5 5] El 6 {4, «1S^®T*OMj5E^ff^^^ 
U «t<Kl(4S i 0 2 ^^V^^S'^^iiSm»tC>t 
)&L;t«1SJgi2 3co$S££^U fflm^fcft^mm (JS 
^-tVh) ^Lt^?. s ;icD|I]6f4 > ®I2 3gE 
ffi(cl§t&®Ht:JSi2 5£^J&L&^T% 7^iI^tJ; 
5^7X-7is/^-v^-eJl^!g«UfcmoS^2 3 

mmfrbmz (s i o2 x;<*y?^-yfsym&& 

[0 0 5 6] 136 i:[2]7>&Jt|!5^-?>i*lJ!q-t--5J:9^, 
l«2 3^WIi«2 5 JrMLfci^tft, « 

M2 3<Dmmttft<7>7vm (f) w^**^>/«cv\ 

[0 0 5 7] Z<Dtc$>, ®8l,C7jk£itlX^^£. 5 iC, ft; 
412 3^B(C^ffi^^2 5^ff^LfcmT% 7^ 

14, ft*S2 3^Ii;igSlti2 SSrflML&^Tv 7 
[0 0 5 8] 

S A Wf y y*<<-X fcja*iitf X5gtCl*J^-C <b *#4 



[EliSwfBj^UiM] 

[mi] *&w<ns aw^su x<D&-£L\,^mm<Dmn 

[EI2] Ell ©SAWf^^lCfffltSS AWfy/ 
[El 3] i 1 © S AWf^-T ^ tfiffi 1 5 S A Wf y 7 

i m 4 ] m i <d s a wf^-f * {c^ffl-rs s a ^ 7° 

[HI 5 ] E) 1 CO S AWf'^ * t S£*cD S AWrX-f * 
SEL 

[Ei6] s Aw^-yy^mmmm^mmmitm^m^i. 
te\,^m&<Dmmm?>7 ymo^^m^mi-mo 
[@7i ^ffi^wsAw^j/yomffi^Ei-ia^ 

[El 8] El 1 COS AWf^M X Jrf f © S AWf^-f ^ 

iz.mjri>mmm^7 h^m^it^Lx^-rm. 

[El 9] S£*C0S AWf^^tftffltSS AWfy/ 
coK3tX@5rffi*(C^-r«B§XSI21o 

[ilOl IH9cDSAWx'^;*f£<£ffli- ; 5SAW?-s' 
7°5r 7. @ ?> xm?r(K ¥ ^-r«tBSX@|2I 0 

[^cOt&IJfl] 



100 ■ 


■ • SAWr^^ 


110- 


• - SAWf5// 


111- 


• -mmrnm <*»**) 


112- 


• 


12 0- 


• - ^c— ^ 


13 0- 




14 0- 





[05] 

fliiiCfSBaflSHSBSffc fc A^'y * 





10 20 30 

Si02fc*£* t5A/mln) 
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[03] 



22(111) 



22(111) 




22(111) 



26 



^ 26(112.113) 
=^-22(111) 



25 25 25 



\ 



26 



26 ^22(111) 
25 26 25 26 25 2 6 .110 



t 



J 

I \ 
22 

(111) C 



[04] 

(A) Rn rQ 



(B) 



(C) 



(D) 



(E) 



-120 



1 


110 


140 


, ^-11 

I 110 140 


140 


140 



120 



-120 




120 

" 11 ^100 
I HO \ W ?V30 



^— 11 



-120 



(8) 
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100 

(%) 



m 




ims] 



10 20 30(mft) 

Si02»»3H? t5A/min] 



[[219] 

(A) ) f ^: 



(B) 



(C) 



3 
•2 




(d) Jm W M f-> 
I : — ^ 2 

(E) i V77A P777I E22L 

/ =^2 



(A) 



(B) 



(C) 



(D) 



(E) 




[010] 



-10 




v — 11 



AK 
-10 



F^ — 5F004 AA14 AA16 BA04 BA20 DA01 
DA04 DB03 DB09 EA29 
5J097 AA28 DD29 HA02 HA07 HB03 
' KK01 KK09 KK10 



